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(54) MANUFACTURE OF ELECTROLUMINESCENT ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To form organic 
electroluminescent elements illuminating three 
primary colors on the same substrate in vacuum 
without exposing to the atmosphere by peeling off a 
laminated body of a first conducting film, an 



electroluminescent film, and a second conducting fpp |jj=p ^ 
film from a monocrystal silicon substrate, and "'^ 
forming the laminated body on a first base material. 
SOLUTION: A porous Si layer 12 is formed by 
anodically forming a monocrystal Si substrate 1 1 
with a rugged surface, and an ITO film 21 is formed 
thereon in a vapor deposition process. A laminated 
body of a hole injection layer, a luminescent layer, 
and an Alq3 layer to be an EL layer 3 is formed on 

the ITO layer 21 to be a transparent electrode with a vapor deposition device. A 
mixed metal electrode of magnesium and silver is laminated on the EL layer 3 by 
vapor deposition to form a counter electrode 41. The stuck substrate is piled up 
with an Si substrate 1 1 through an adhesive electric connector in a dry nitrogen 
chamber to closely laminating them. Stress is applied to both substrates so that 
both substrates are peeled off from the boundary of the porous Si layer 12 to 
peel off both substrates. 
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K±fcSI2*«K*#JSU SlOTfffc. xl/^ho 
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it. Zft'Mi'V^ymBfcl. f^TLM^'JaySU: 

izm i mmmzB&i . mm i m-m-tiz^? h o • 

)\si*-t>xm*Bi$.L. f£xi^?ho • ;t-S^y^ 

n±(c^2#«ii^«L, miismi^ xv? ho 

•^$*-feyxlIi:, S2««)it^»l^#^ a v' 
yay«8o!)>£>iiJ8tU K»«ftSrffll £tt±KtS(tl> 

[ii*Ji 2 1 frie*s^ v y a ys^coiw, c« 
a^±t&Kt^§tiTv^i,ii^jai KKoxi^^ h 

l mm 4 3 IIT tam 1 Sttli , Ml 3 OTKRtfRtt 
ft, SES3*«Rt«riE««««0ff2«i«Ht*1ISl« 
ti«^$-ti:I.ISSr*-rSi«*aiiei8^xu^ho ■ 

/t'S^y^asi^RJKS. 

*«W=J:oT*$ftSIil*fl4ie«tf>xi^ ho • /U 
[f»#if7 3 SB4»«l«^Sttfcai2»it*Jfl*L. 

a$4 ««k t friE» i mmmt zn%mzmm$ *tt 
mms] mi^4mmmiixhy^rmm^i 

X v^l.if^a6ls«i<oxu? ho • ^s^-ty**^ 

was. 

<3*4j*TO£R»t>fc»2*«£J«tU R»3«iM 
mm i le^sox p- ? h o • )l s y ^fS^gjt 

a. 

t m$3 i o 3 mmmi.fflk<7m i sgmiBisrflfjg-f 

I.ISS-*-ri»»^3SlIBSJ^xl^^ ho • ;WS*-fey 
immi 1 3 frifixk? ho • A'S^-b^Kli. 

w^x h o • >v s > xm-h h mm i 
[n*jai23 i>nemi»itiis(i. E*ffi*&u me 

52iW, l©fig^=5r-rif^3S 1 ISttaxw? h o ■ 



mm 1 3 3 wiem i mmmt. wmwsxh 

U7 ho • /l^jMry^SR^SJitft. 

[!i£Uii43 Hirtemi*ttii, T9?<T7V»9 
xmmmmmhy yjxmmmi. imm>v^ 

■f 4 it#Jfl 1 f£«<0x u 7 h o • ;l/ S y OS 

mm 1 5 3 i»E«««K»«s*4i8Ji. 9m 
mnmzZnXKZixinm 1 4tm<oxu? ho 

[It** 1 6 3 ffilBft 1 Sttii. T??4 7vhV? 

xmmm&hyyisxmmffii, kehwfw 

tfa*;^ttfc**»TO£Rltfc»2fflif£fiia:U 

rotkiu: me* i «r«««fc««3-fr*ifi 

£*t£»*JllfS«Oxu<;?ho • yx*? 

comm. 

mmn\ mn^ttwifsmimmmi. 
wmA>\,zmm i m%m%mthiM. mn^mm 

triT'vyvrxmnfoYyyyxm&imx-tzm 
2£»*ffl«u m&®<r>Yv4 yutmtim&mm 

o ■ }V$.* J tyxm=f-<nms&.. 

mmAizwmwm z watt h im . mn*com% 

< >) ? xmm®hyy : Jx?®mffiUzm2m 
mmm i . mm^ v y^kmmmmnmt 

««tj8«$**xa**t6i»*ja i Mmcoxu? h 

0 • /^s.^-tyxm^mMm. 

1 mm. 1 9 3 ffrenAv' f ^ yagji . ^ < 1 1 

S^ftT v ^ I, if^il 1 1 Bfi^x u 9 h o • s y ^ 

[ mm 2 o 3 Huie^fa^ y a ysisw . *»* ^ u 
a y«rc* s i ibkox u ^ h o • iv s y 

[«w»B2 1 3 ta&vvzy&fiicomtziiKitz 

it. %1\Mi/V?ym*B®.L. W&Mti'VayWLk 
tzmirniMZBtiLL, I^l^«H±(cxi^^ho ■ 

fm^yxmzm&i. mx.v? vu ■ )v$**zyx 

«Lh{c»2»«R*»jSL, mmVMt. xu^ho 

■ lui^yxmt, m2mw&b<7>mmt:mfk : y 

^v^t, frlExw^ ho • /kS^-tyxlifcli^aox 

ho • >\,=*-tyx®m^mu. mmzxm* 
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i mm 2 2 ] «E£ifi* 3 \simm i , luie^sx 

1^7 bo • >\,$.**.Vxm*:ti?i*M&3&t. life* 
3(&tf*fe^fc 2 lfSSi^xu? ho • ;u 

IBWWI2 3] frExu?bn-;l/S*-feyxlUi. 
till/? ho ■ ;US**yACJ:->-Cflfe<XJtJR-C» 
*»*JB2 1X112 2Ett^xu? ho •^5*-fey* 

[§B*gt24] MCKimttt. ^«=3rL. MB 
S2*mJSli. »«£fct1l!*JH2 ie«<0xu^ ho 

[»««2 5 ] ima&i' V 3 yfflWi, 4"5r< t i> 
*9Xm#*tHki' V 3 yXitm&is V 3 Vfc J: ot 

[ if&g 2 6 ] M fiSSAv- U ^ y£»i . WtSA > 'J 

a>«tc**iii*ji2 ueaoxu? ho • /ps** 
iis*fl2 7 ] awi*wr*ff i s«±k, KfiBi 

k. xi/?ho-;l,S*-feyxlt. g!2g«:§!fcc7)« 
Jl**JBl«tt*»4.H(iL. iMtt*3flfcffl8LfcS 

$*4:vx*?0>IGt&. 

[|ftftg 2 8 ] mH3H 1 W&fki' 'J 3 yffifc 
T'$>l»ff^2 7lE«icDXb-7 bo • 

[mm 2 9 ] m mmmu , znn * y 3 

4M*3B2 7IE«c7)xb-i7 ho ■ /US^-feyxfU^OiS! 

[ 3 0 ] fflianAi' y 3 >m.cr>mmit . ha 

7 ho • /i/$**y*g|t?tf>i8gffi. 
[000 1] 

JfcffcfefcSSiWtfrlllxU? ho • >\,***>zm=?<» 
[0002] 

[fi!*<oa«] *r«xu?ha ■ m^yxblX. 

mummw-e - 2 5 6 7 5 9#&«, wim^ - 1 3 

6 3 6 - 1 8 8 0 7 4 #H 



¥6-1 9 26 54^18^^8-4 14 52^& 
WCM* $ tut t <0#» 6 *it ^ « . 
[000 3] Cl*l&<9#8txU7bo 
y*ti, 0R{««SW8 - 2 4 1 0 4 8*&*fclEtt<0 
MR h 9 > ^ * C =k o TH1W * <! t fcflT V > 
*. 

[0004] 

immmixottmm) ifri%tft>. *®x 

1^7 ho • iv\**zyx\t^ *<nffl&fr>TM.Mzis\^ 
X, *«, ttK«a>o*#£^*$«cB3*i&£ft 

[0005] mz, 7/Mr9-«*<0fcftfc:«L 

#iofe*«*-ts 3 mmmz-v? v o • ^ § 
■cttfflS*irv>*7* h yyro-fexttRffl-fSikfc 

«koT. BfSW^-xy7"^ii^*t8xb-7 ho • ^ 

th'j v ro-fexd, -cuiirf s c tt&gx-b 
y, $ ^c.roT'D-fcT.ii. a*-c*&*^*«#v^) 
f. n«±. w«xw? ho • /us^-feyxfcti, 7* 

hyy7*o-fe^fc«tl.A^-xy^S:«ffiT'$^\ t 

[0006] HKfe$:|5l-«S±T-^7t?^ 
§ £ t *«T# SXW ? h o • ;U * ^-fe yx^^O^Mb 

[0007] *#D!tf>BWUL HifiOTlBIfiiSSrlilfHLfc 
ho ■ ^s^-fey^ff, xu-7 ho • iv 

[ooo8] xsmnmsvat. =«fi«3ifio*«x 

Itzxu? ho • ;|/5*-fey^#^««Jii£&lf«tS 
Ztlzhl. 

[0009] *fratf)M<OBWtt, =Hfe»3K<0#»x 
W? ho • ;us*-fey^*R-a^±fc:»«f ^ 

mxii&mm%mmx\ mmx-z&mtzteLtzu 

[00 10] 

\wafcmfctti&>mm sic. 
Ai/yayas«w«Bi*iJfL*fl:s*, fnMW3> 

«S:»JRL, K^7L«^yay|IJ:t:IBHI«Rt»« 
U K*lW«IU:Kxu^ ho • ^S*-fcy^M^» 

ML. ^l#«lt, xi/7ho • /u$**yxj£ 
k. »2W«|t<0«lflcS:JMSA^y3y»R*»A>« 
(iU K**fr£ifll»*±fcRft*xU7 ho • 
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mfci. %mim%m±.^zx.v9 w ■ >ui**yxm 
&BfSL l, hn • /i^s^-tr yxm±.iz% 2 mm 
mzBi&i. mimmmt. iv^fo • >m^>x 

mmt. immmmim±.izmi. m^x. friex 

[ooniifc. *mu. m3cD&mix. mm 
m mt\t. §>nvi/V3>mz) z^hmmm 
mm. m&isv n >m&. m^y u yfR£^ 

mitxmimmmzmj&L. m%immm±izx.u7 

•feyxii±{c^2»«)s^fiEL. mimmmt. 11/ 

S2HWBIfcO«/itt£S 

imm>t>mmL. immfozmizmmifzt%2mw±. 
[0012] ^miza^x . fridte B B B>- y 3 

[0013] *«HBt«^-c . lirlfi^fLK^'J 3y| 

[0014] *«^t:t}^-c . frigs 1 mtn. S3g 
tmvmitti, %mm%Wktmmmm&2mm 
mt zwmizmmzit&xnzGi'&cDtfm iw 
[0015] *w»icj3^t . fiffem»w£«^$ ^ & 

[0016] *w«c*ivvc . i^HS3antflWi, * h 

[0017] *»flfcijvvc » S43Mlli£l£ft*:S2 

mmmmi. mm4mmmtm&%immmtzm% 
[0018] ttwtz&vx . fries 1 xb7 

47T«MI^3»«IIMW*Mi. l£S3&m§?fcfiie 
x b 5 4 rjB«wS4 *tH tRftfcff 2Stt*JBS 

l. m4imiihimiiniij:fr«Aniciiit$ 
[00193 vc . mmmxmmm 1 * 

[00 203 *»5!Ci3VvC, 1512X1/? ho • 
•fcvxBltt. *$xw? ho • )Vi^yxmX'hh<r) 



[002 1 ] . frl£S 1 #S)88i, Hffi 

[0022] *»iBfc*{^T . fries 1 mvmt. mm 
mmmx-h*). fries 2mmt. &mmx'bh<nt>w 

[0023] *wjjjc*$vyc, fries lswti. t?t 
t^yytxwtoftUi&vjyy'xtmvbzmt. m 
mm f m vast B5ies2ismut ^«mwc«^§ 

[0024] *^tcfeoT, fries r?f 

@s§co h y^ y&tms%2mmmt 

» l . gran t fries 1 gnat 

[0025] *«wc*jwc, m&nthm&i 1 m 
mm.t. im?iwzmmmm%iWi-&Tm. 

[0026] *fHBfcfc^T . j87L*#t4fneSI 1 « 

m^g^tt^m«hfries2^«Kt sjs**** 
mmmzmnzm 3 s« l , mmmm* fries 1 

[0027] *fKBCfcV^T . fiie^XgS- 3 El^jg 
L. mmnxy? ba • >\,i*±yxm*tl?tlfr 

[0028] *jflKHfcfcv^T » frie^a^ V 3 ya« 

VayizZ^xmhtiX^Kofffttl^. 
[00293 *wmza^x . frte^a^ y 3 ys^ 

[00303 

[ *#oh«o«ib 3 *^ zmmwuzft -0 x mm-t 

h. JUT. j&MffitlZii^X . xu-^ho • fritey 
X* r E L j kiffitl. 

[00313 mm 1 ) z^mmmzx & e l*?*> 

L^*Jg B B B S i ( i/ U 3 V ) «R 1 1 5r^lS« 
(MBftfc) -t&ZtlzXVZIims i/ll 2^Bic1- 
S . w 0»»UE5£fc i 4 ^?LM S i « 1 2 <?)Bffc%m 

itxKm^tixa'o (mm. mmmm57%. si 
1-^. si 71 oh ( 1988) ) , mm. 
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£3 0mAkU $M!kik$Mffl.k LT H F : H 2 0 : C 2 
H 6 OH=l : 1 : 1 ^tlh^MM 
S i 1 2OJI§{i5-5 0jum, £?lJ£ (porosi 
ty ) til 0-5 OX?**. £*>£?UfS ill 2<T) 

m&s ims.i izmmimi-m&fr 

hit. Z eomtSA s i «R l l 9Mfr±9* < 

izt tmt i< . nmza 5- i5^m, «iar« 1 

0Mmfc3!J#U. 4£ASi££l ltt. RBfi 
fclSfc J: l3**>±fclHUfS i 1 1 2 *»J«t4fLS*» 
fclipg-C&SiktfSiU^ nS-CftoTi,. £ 
fttftjetcJ: ^XteZWHS i Ig 1 2 ttMW S I k fl^T 

[00323 JgtSAS i ££ 1 oaHBflflli. 

[0033]**:, flgffcDSSte. £?L« S i 1 2^>JM 
Wtf>R*J:9**ir*il. $?*b<«22te-2 0fggj£ 

[00 34] JWc, 01<7)£TUCSi 120>±te. 02 
<T> I TOI2 1 immmiZj: 0 l 0 0nmf«L 
fc. 

[0 0 3 5] ^c7)ITOK2 1&|g»t)tSiSfi 
*rflK<03S»§6B (B#K£8» (tt) S) wfflE*n. 

N' -t^O-^Wi-W -N, N' -i/Vx 
-/K 1 . 1' -t'7x-/^-4-4' -y'TSV 

(TP D ) Sr2 0 0mgAii. i£iS3*y7r>i!# 
-MC4, 4' -t'X (2, 2' -y'7i-/H'^) 
h'7x-;KDPVB i ) £2 00mgAftTX2«£ 

lxi0-«Pa*T»EUfc. *OfJL TPDAOOJ: 
IB*'— b 2 1 5~2 20XJ4-CjWRU TPD£gg« 
3SS0. 1-0. 3nm/s-C'SiS«±(C^*LT, 
H3«BW6 0nm<?Di5LaAJi3 1«r«Rtfc. 

ai-fit^<. JE1L&?J§3 10±K, id-ocotf- 
h J: 0 D PVB i SrfBt*3 2 k LT4 0 amffilil 
Uc. IHBftfHi#-bffl«36*2 4 0 , C-C» l 3. 3*3 
«tt0. 1-0. 3nm/s, fflRiftKttSSBT* -s 
fc. iitS-3lS«*><c»]ROa5L-C. ±lE»*Jitf>±fc:* 

fcfflJgU!:. <R{-. tUT^yRtf-MCMJ* (8- 

*yyy-/i0 t;p$-^a (Aiq 3 )£200mg 

9-y?X 3 ryW)KX'r*t Yte.<&V4 +t 5 0 0m gA 
ftHMtLfc. *<3flK 1 x 1 0-* Pa*T»E 

LTfrfc, A 1 q 3 WA-5?t^-b$-2 3 0*C*TSlift 
U A 1 q 3 13 3 5:0. 0 1-0. 0 3nm/sO3£ 



*$£T2 0nm|g5»U:. 

[0036] £?lJf S i 1 2cO±£, Wm 

mt Kb I TOU 2 1 ±KE L* 3 k &&IETUxA« 3 

1, *B&13 2kAl q 8 13 3fcOl*l**«»J*3*l 

fc. 

[0037] ISSrO. 0 1 nm/s<9**jS* 

£ELJB3^±fcl5Onm0)«STlW13!i3tU 04 

mtmMA uLt. co*F*sa»a*+t:T. o 

vHlOv, OvH-lOv^. 5v|BJR8t'5# 
[ 0 0 3 8 3 <XC. 0 5 H0^fl»Bfi^S« 5 1 fcflg 

7TWR<0*K«tt 5 2 <0±fc . fia>^ei^<0 1 -y f - 1 R 

ngMbttwusara* i:'o«»tt«m«^* 5 3 *qs* 
[0039] m&mm®&5 3it. ^^mxa 

[00403 ±a<owmttSMtJW+K:tt, wm 
JiBrt-ifcftt, n- (2-rsyxf-;u) -3-rs 
yrDt;Mf;^h4fyy7y, n- (2-rsy 
xf-/p) -3-rs/rot:;PMj^h^v^7y, 3 

-TiyrDf^MJ^h^j/y^X 3-rsy7*o 
[004 1 3 04tCT^«Uc^ B H B S 

[ 0 0 4 2 3 &vre, BKtia»f-<v W^lcWKOft 

-jUc7)(aiS-0 5 {CT^*LfcftS**36K 5 ltJt L 
"C, 4U&AS iSKl l^±co*tiSj«Si4 1 kftS^t* 

mx-ftrntm. x^x-ms imm 1 tm^tmsi 

[004 33 <X^X\ t»tt«««*M»!53lCioT. 

wa«ii 1 1 5 1 ttnmtmmmfr {^mmm 
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[0044] <X^X\ K£tf fcflfcWfflR 1 1 k 5 1 k 
milMS ill 2**tUT*J«t*«C. KEttl 
1 1 5 l ktcsv^KTffJSrWfcyWitwanLfc. z.<rte 
JR, ff£Kl lk5 1ktt, #?L«Si|Rl2*»fe*IJ)t 
U 5 l^«tt«m^*5 30±t, » 

EL3fca9XttITO|«2 1fc<3SMWJ» 

jws^sn*:. i^m. ^?L»s mi 2ut, mm 
t< § vim&wi vth^kizXi^x, vmimtfi 

[0045] *JlltflOT&tetfffi£5 1 £f£ 

HfiW)ifflWff I TOR2 l±t«oT^fc#?L»S i 
oTKsSLfc. 

[0046] ftwe, H6(CH*?* t 3 1 ttOttlUK 

w»s*ifcjaiw« i tor 2 1 ffytsabmnthWM. 

X\ mm?)* h?4 52<7)XYy4 ?9fr 

*ftk$Mt&®iz. zy?4 tbv& i Totw 

[0 04 7] Sfefc. iOJtl6H6^**«6 l^fflfflfc 
k* £ X nXVfvilzmfiZtiX 

[0048] yA'rtt s uawigT 

ff*LT*JV^EL3S:flli*Jlfi^W6«6 
L*>. JJf5&07-Attfl*fc:J:->T. *b94 7#ttIT 
OR6 2 k 5 1 ±fce9Sfifcj8HB«tt I T 

OR2 1 fc*W(rt-*«fc, TOKItetfMKS 1 k 6 1 
k *«ia-&*. mWS.5 1 k 6 1 k£M*ffi«$-ttT, 

[0049] u3Lt, ttf8.ltiW&-?hVv?ZWm 

fflELna^ia7-iii ocH^-swiHsaucioT 

i»L*:k^ a#*IMf&#ELgjj*#2 0BJ2U: 

n&mmzK-itzmmm&tt/tcomz , t»«i*:. 

[0050] 08tt, ( 1 H ) 

E2v,krj£u %2&mz. mEotta^sn-c^ 
&. i<oR, mimnmii. «E2v 0 ja±r 

chut, w^rxm, xntwuTximtzDc 
f&ftztt5--t&zki>x'zz. tt:. miimnEzm 

»2fiHIKEt«E2V 0 K»3eLTfc 

jv*. H7o3&3tfi-tJi. imftmt Lxm 
mt, t m%ftm\i%xm t ixmmi zkiz 



[0051] fBtflr-^tt, ^mm^com 1 tas^m 

jgsft, )iA-^r^i6]o^raffl«jE2v 0 tui^s 
Z3v t tfiEuzemztix* %%vmi±ti. w. 

JWLT, m£EV 0 ^Epjo$it. I^ELtll «ff 

-v 0 #£pflo£*isa { , ^m«k^i». 
[0052] *»jtfi#ji, ^ss^fi-^ws i mm 

[ o o 5 3 ] msmm^tomm amim 

19) fcli, ELt«. «JM#Xtt#WM#tf>Wi*> 
[00 54] H9Ji, H7fcEKi-««3ISRIit4t8 
*«R«!ia+^)EHctt, (BfWEJaT<0AC 

[0055] (ust^i 2 ) i x-m^tzwa® 
omizwiix. m-?\-v7xwMmELm.m& 

[0056] «OtWCfP*LJtlS»i. ft»^»B^ 
#E L*^<02 0 0WJ:O3*BE»««»63t#*S*ut. 

[0057] ( mm\ 3 ) ifriesss^j 1 x-m\ ^«ba 

S i»«tCft^.T#^f B S i g£«ffit=*fe&!S i 0 2 

fefwufc±cjns*s i mBtfLitzm&tm^Mz 
Mi. mmmitmm^miz^-ox. am?hv?x 

[0058] ^mM-cfmu^ioitt. aff*»B» 

[0059] ( Ute^J 4 ) mIS^KE^J 1 T'fflv ^G0fl# 

»ftSi*«<0i!SSe-yf-^3fS*K»^L. 
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